We consider Higgs-Higgs scattering in a minimal Higgs model with strong coupling which leads to the Higgs as a bound state. The partial wave amplitude is unitarized using general principles of analyticity. We find λ(m H )/16π ∼ 1/2. 
In this paper we consider a framework where the Higgs is a bound state and calculate its mass and coupling. A minimal Higgs model with spontaneous symmetry breaking is assumed. We study elastic Higgs-Higgs scattering and employ unitarity and analyticity of the scattering amplitude and constrain the mass of the bound state to be the same as the range of the force that produces the bound state ( fig. 1 ). Historically, this is referred to as the bootstrap procedure.
Fundamental to this approach is strong coupling which is necessary to produce a bound state. Applying the bootstrap procedure we calculate the coupling constant. The Higgs mass is obtained from the spontaneous symmetry breaking relation between the coupling constant, mass, and vacuum expectation value.
We use the N/D representation of the partial wave amplitude which contains the constraints of analyticity and unitarity. The approach unitarizes the lowest order Born graphs.
This leads to the well know Cauchy integral representations (dispersion relations) of the Nand D-functions which are used for our calculations.
The standard model unitary gauge Higgs Lagrangian is used [1] to define vertices and couplings:
where m is the Higgs mass and h the Higgs field. From spontaneous symmetry breaking the masses are related to coupling constants by m = The unitary L = 0 partial wave elastic scattering amplitude expressed in terms of the phase shift is
In the center of mass frame, one has the standard kinematics
where p, E, and θ are the center of mass momentum, energy, and scattering angle.
We now have all of the necessary ingredients to proceed with a bootstrap calculation.
The partial wave amplitude, Eq. (2), can be decomposed into an N/D representation,
where the N-function has a left hand cut, and the D-function contains the usual right hand cut required by elastic unitarity. This decomposition can be established quite generally and rigorously [2, 3] . The motivation comes from potential theory or Fredholm theory for two body scattering.
The standard application of unitarity and analyticity leads to
where ρ(x) is the two body phase space factor p/16πE and B is the (t, u) symmetrized Born term including the quartic term ( fig. 1) .
B is given by
= −λ + 9λm ).
